Supplementary feeding of garden birds has benefits for both bird populations and 14 human wellbeing. Birds have excellent colour vision, and show preferences for food items of 15 particular colours, but research into colour preferences associated with artificial feeders is 16 limited to hummingbirds. Here, we investigated the colour preferences of common UK 17 garden birds foraging at seed-dispensing artificial feeders containing identical food. We 18 presented birds simultaneously with an array of eight differently coloured feeders, and 19 recorded the number of visits made to each colour over 370 30-minute observation periods 20 in the winter of 2014/15. In addition, we surveyed visitors to a garden centre and science 21 festival to determine the colour preferences of likely purchasers of seed feeders. Our results 22 suggest that silver and green feeders were visited by higher numbers of individuals of 23 several common garden bird species, while red and yellow feeders received fewer visits. In 24 contrast, people preferred red, yellow, blue and green feeders. 25 26 29 (typically during the winter months) [1,2]. In the UK, approximately 60% of households with 30 gardens provide food for birds [3], estimated at 12.6 million households [1], 7.4 million of 31 which use bird feeders [4]. As a result the UK wild bird feeding industry was estimated as 32 being worth £210m per annum [5], and the wild bird care market rose 15% in value 33 between 2014 and 2015 [6]. Levels of bird feeding vary enormously across society [7], but 34 3 the importance of the connection between people and nature to human well-being in urban 35 environments is well established [8]. People feed birds because it gives them a sense of 36 personal wellbeing, although the underpinning emotions, experiences and personal 37 perceptions of the people feeding birds are certainly more complex than such a simplistic 38 statement might suggest [9]. Some people (those involved in avian monitoring or research) 39 feed birds in order to attract them for capture, measurement and subsequent release. 40 41 During the northern hemisphere winter natural food resources are at their lowest 42 level of availability [10] and a bird's thermodynamic costs are at their highest [11]. Over 43 winter survival is thus highly dependent upon the characteristics and availability of food 44 supply [10]. Gaining enough energy each day to ensure overnight survival is particularly 45 important for small passerines: individuals in the tit family (Paridae) can lose up to 10% of 46 their body weight overnight in winter [12]. Supplementary feeding may off-set the effects of 47 winter resource depletion [13] and in many cases a winter feeding station may be the most 48 abundant and dependable food source in a particular area [14]. Supplementary feeding has 49 been recorded as having a number of other benefits to birds, including larger clutch sizes 50 (house sparrows Passer domesticus [15]), better body condition and more rapid recovery 51 from injury (Carolina chickadee Parus carolinensis, tufted titmice Parus bicolor and white-52 breasted nuthatch Sitta carolinensis [16]).Supplementary feeding increases both the range 53 of species and number of individuals visiting gardens [1,17] and increases abundance at a 54 landscape scale [1]. In the UK, for example, supplementary feeding has been implicated in 55 population increases of both house sparrow and starling (Sturnus vulgaris [18] ) and may be 56 4 important in the evolution of 'new' migration strategies amongst over-wintering blackcap 57 (Sylvia atricapilla [19]). 58 59
Introduction 27 It has been estimated that 20-30% of people in more developed areas of the world 28 provide wild birds with additional food (supplementary feeding) at some point in the year Human colour preference 144 To assess the preferences of likely purchasers of bird feeders, we collected data in a 145 garden centre (Hornsea Garden Centre, Sigglesthorne, Hornsea, UK) where similar feeders 146 were sold (3 days, 8 2-hour sample periods) and at the University of Hull Science Festival (1 147 day as a single sample period). At each venue we explained to adult volunteers that we 148 were investigating the choices made by birds and people but we did not provide any 149 information on actual bird preferences (supporting information: Fig S2) . People were shown the coloured feeders used in the study and asked simply to indicate (by placing a token in an 151 appropriately coloured container) which they would be most likely to buy for their own 152 garden. Containers were emptied and tokens counted at the end of each sample period. In 153 total, 587 'votes' were cast during the poll. 
Results

209
Bird colour preference 210 There was a significant effect of feeder colour on the number of visits to the feeders 211 (F 7, 875 =6.120, p < 0.001; Fig 2A) . Birds made significantly more visits to the silver feeder and 212 significantly fewer visits to the red and yellow feeders than any other colour (all p<0.05; 213 table 2). Green was visited significantly more often than any other colour except silver, but 214 there was no difference in the number of visits to blue, purple, white and black. For great tits ( Fig 2C, table S2 ), there was a significant effect of colour on number of 229 visits (F 7,259 = 2.671, p = 0.011). There were significantly fewer visits to yellow than to all 230 other colours except red (p < 0.05 in all cases), while red was visited significantly less often 231 than green (p = 0.017). There were no other significant pairwise differences (table S2) . 232 For coal tits, there was a significant overall effect of colour on visits (F 7,329 =3.796, p < 0.001), 233 but no significant pairwise comparisons were found after correction for multiple testing ( There was no significant effect of colour on visits for greenfinch (F 7,140 = 1.3.383, p = 0.217) 246 or starling (F 7,84 = 1.232, P =0.294), and no other species was recorded more than 100 times 247 during the sample period, so their preferences have not been analysed. Human colour preference 255 There was a significant effect of colour on the preferences observed in our survey 256 (F 1,7 =10.485, P=<0.001; Fig 3a) . Pairwise comparisons revealed that red, yellow, green and 257 blue were preferred over purple, white, silver and black (table 3) . Fig 3B shows Overall, birds preferentially visited the silver feeders, followed by green, and made 278 fewer visits to the red and yellow feeders when all feeders were displayed simultaneously. 279 These patterns are likely driven by the preferences of the most abundant species at the 280 feeders (blue tits and great tits), which showed similar preferences to the overall patterns. 281 These patterns contrast with the preferences expressed by the potential purchasers of 282 feeders, who preferred red, yellow, green and blue, but rarely voted for silver. 
